Bisphosphonate-Induced Osteonecrosis of the Jaws

(BIONJ)

Fact Sheet

Background Information 

Phosphate induced osteonecrosis of the jaws is not a new condition.  A similar condition was seen in 1890 - 1906 called “Phossy Jaw” which began with a toothache and swelling of the gums and jaw.  Abcesses with cutaneous draining fistulas ultimately formed destroying bone and disfiguring those affected.  Phossy Jaw was found in phosphate miners and in match making factories from chronic exposure to the vapors of white phosphorous.  With the development of industrial health regulations in the early 1900’s and the switch to red phosphorous to make matches the disease disappeared.  

BIONJ was first reported in 2003 by Marx, in the Journal of Oral & Maxillofacial Surgery.  Since this time the number of reported cases is growing annually with the increase use of Bisphosphonate Drugs both IV and oral.  Presently, the percentage of patients exposed to Bisphosphonates who develop BIONJ is estimated to be 3-6%. The concern is that this will increase as newer more potent Bisphosphonates populate the market. This is especially true for the treatment of Osteoporosis with millions of prescriptions being written annually. (23 million prescriptions for oral forms in 2005)

Definition of Bisphosphonate – Induced Osteonecrosis of the Jaws

Exposed non-healing bone in the Mandible and /or Maxilla that persists for more than 8 weeks in a person who received systemic Bisphosphonates without radiation to the jaws or long term therapy with oral Bisphosphonates.  These lesions can present with or without pain.

Common Uses of Bisphosphonates

· IV Forms     
 - Multiple Myeloma




        
 - Metastatic Breast Cancer




        
 - Metastatic Prostate Cancer

· Oral Forms
 - Control of Osteoporosis

Available Bisphosphonates - U.S. Market

IV Forms

	Brand Name
	Manufacturer
	Generic Name

	Aredia
	Novartis
	Pamidronate

	Zometa
	Novartis
	Zolendronate

	Bonefos
	Schering AG
	Clodronate


Oral Forms

	Brand Name
	Manufacturer
	Generic Name

	Fosamax
	Merck & Co
	Alendronate

	Actonel
	Proctor & Gamble
	Risedronate

	Boniva
	Roche Laboratories
	Ibandronate

	Skelid
	Sanofi Pharmaceuticals
	Tiludronate

	Didronel
	Proctor & Gamble
	Etidronate


Presenting Symptoms

In Marx, et. al. Article of 2005 in JOMS the following were the most common presenting findings of BIONJ:

· 31%  - Asymptomatic Exposed Bone

· 69%  - Painful Bone Exposure (Deep pain)

· 24%  - One or more mobile teeth (for no reason)

· 18%  - With either cutaneous or mucosal fistula

                                      or bone exposed through the skin.

· 73%  - positive radiographic findings

· osteolysis

· osteosclerosis of the Lamina Dura

· widened periodontal membrane space particularly  

at the furcation of molar teeth.

Location
The bones most commonly affected are the jaws, growing bones, and healing bones (fractures, bone grafts).  These bones have the greatest bone turnover and remodeling.  The posterior mandible (lingual, mylohyoid line) is the most commonly seen area followed by the posterior maxilla.  Alveolar Bone is the target area where the necrosis starts because of high bone turnover activity.

Mechanism of Action

Two theories have been advanced to explain this complication.  The leading theory suggests inhibition of osteoclastic activity secondary to the nitrogen side chains of the phosphate molecules.  This causes cessation of bone remodeling and bone turnover whether given to reduce loss of bone density in osteoporosis or to prevent cancer spread in bone. The Bisphosphonates cause direct toxicity to the osteoclast that results in apoptosis (cell death).  Thus osteoclast mediated resorption by many malignancies through osteoclast activating factors is prevented.  This explains their benefit in preventing the spread of cancers metastatic to the bone.  Because the jaws have a greater blood supply than other bones and a faster bone turnover rate related both to their daily activity and the presence of teeth, Bisphosponates are highly concentrated in the jaws.

Osteoclasts live for approximately 150 days. Upon their death, if osteoclasts don’t resorb the mineral matrix which releases bone morphogenic proteins and insulin like growth factors to induce new osteoblasts in bone, it becomes acellular and necrotic.  The small capillaries within the bone become avascular.  A spontaneous breakdown of the overlying mucosa, some form of injury, or an invasive surgery of the jaws causes this necrotic bone to become exposed which then fails to heal.

The competing theory is based on experimental evidence only and shows possible inhibition of capilliary angiogenesis.  This theory has shown decreased capillary tube formation and inhibition of vascular endothelial growth factor and vessel sprouting.  According to this theory inhibition of endothelial cell proliferation may be inhibited in the jaws leading to loss of blood vessels and avascular necrosis.  However, more potent antiangiogenic drugs are in clinical use today (thalidomide, penecillamine/copper depletion, interferon, endostatin, bortezomide and angiostatin) and have not been shown to produce osteonecrosis of the jaws. 

Obviously, the importance of determining the mechanism of action of this complication is to devise strategies for preventing it.  If the underlying mechanism involves bone remodeling, eliminating the diseases and conditions that regulate bone remodeling prior to starting Bisphosphonate therapy can in some cases prevent this complication.

Addendum

Regarding mechanism of action Duke University is currently conducting a study on the effectiveness of Hyperbaric Oxygen treatment of BIONJ. They are in disagreement with Marx and many other studies that have stated the ineffectiveness of HBO in this disease. They feel that Marx’s opinion is not evidenced based and contrary to their experience and that of  the Columbia School of Dental and Oral Surgery. They claim to have treated 12 patients with HBO and shown a 67% improvement rate. They are currently enrolling patients in this study and asking for assistance in identifying patients with BIONJ that meet the parameters of their study. I have included this letter along with this fact sheet for your information. Studies such as this are beneficial in either proving or disproving the different theories and improving treatment and prevention modalities

Medical Co- Morbidities

1) underlying malignant disease - metastatic with its negative 

systemic effects – 97.5%

2) history of chemotherapy – 97.5%

3) maintenance chemotherapy

4) Decadron (Dexamethasone) – 60% given IV at time of Bisphosphonate injection  and variable oral dosing throughout treatment

5) Other – smoking, alcohol use, COPD and advanced age

Dental Co- Morbidities

1) periodontal disease - clinically and radiographically apparent - 84%

2) dental caries in area of exposed bone - 29%

3) abcessed teeth - 13%

4) failing root canal treatments - 11%

5) exposed bone over mandibular tori - 9%

Inciting Event

1) spontaneously, without apparent dental disease treatment 

or trauma - 25%

2) related to tooth removal - 38%

3) existing periodontal disease - 29%

4) periodontal surgery - 11%

5) dental implant placement - 3%   

6) apicoectomy - 1%   

Prevention Recommendations (IV Therapy)

 As soon as an oncologist prescribes Bisphosphonate therapy, the patient should be referred for dental evaluation.  Commencement of Bisphosphonate therapy should be deferred until dental and oral surgical treatments have been completed.  Dental treatment is aimed at eliminating infections and preventing the need for invasive dental procedures in the near and intermediate future.  This may include tooth removal, periodontal surgery, root canal treatment, caries control, dental restorations, and dentures.  These patients should not be considered dental implant candidates;  impacted teeth that are completely covered with soft tissue or bone should be left in and those with oral communications removed.  Small tori do not require removal but large multilobulated mandibular tori and midline palatal tori with overlying thin mucosa, should be removed.  If invasive dental procedures are performed commencement of Bisphosphonate therapy should be delayed for one month to allow sufficient time for bone recovery and healing.  Once therapy is started a surveillance schedule of once every four months is recommended. 

Treatment During IV Bisphosphonate Therapy

Evaluation for bone exposure on a four  month schedule and radiographic evaluation for osteolysis, osteosclerosis, widening of the PDL and furcation involvement.  Prophys and fluoride treatments are recommended but extractions should be avoided if at all possible.  RCT’s and crown amputation is a better option, as well as splinting of mobile teeth.  Elective surgery is strongly discouraged.

Treatment of Patients with BIONJ

· Most surgery for debridement of exposed bone is counter productive and usually results in further bone exposure and risk of pathologic fracture of the jaw.  Debridement should be limited to rounding off sharp edges.  Treatment should be directed at eliminating or controlling pain and preventing progression of the exposed bone.  The exposed bone itself is not painful and will remain structurally sound to support normal jaw function.  The condition becomes painful once secondarily infected which can lead to cellulitus and fistula formation.

· Long term antibiotic use (and sometimes permanent).  Pen VK 500 mg qid is drug of choice with 0.12% chlorhexadine (Peridex).  Clindamycin is not indicated due to its lack of activity against Actinomyces, and Eikenella corrodens, the microbes most commonly found in bone fragments.  In penicillin allergic patients use Levaquin and in refractory cases add Flagyl 500mg tid p.o.  If severe cellulitus develops, the use of IV antibiotics may be necessary - antibiotic of choice is Unasyn 1.5g given qid along with Flagyl 500mg IV every 8 hours.  In penicillin allergic patients Marx et. al. found a double antibiotic regimen was necessary in every case.  Either Cipro (ciprofloxacin) 500mg p.o. bid or Erythromycin Ethylsuccinate 400mg p.o. tid combined with Flagyl (metronidazole) 500mg p.o. tid.

HBO Therapy appears to be of no benefit because no oxygen gradient problem is evident in the tissues as in osteoradionecrosis and osteomyelitis.  

IV vs. Oral Bisphosphonate Therapy

· with IV therapy (Aredia or  Zometa ) there is permanent attachment of nitrogen molecules to bone and the effects are irreversible. Benefits of IV Bisphosphonate therapy for treating  cancers far outweigh the risk of developing BIONJ (3-6%).  If prevention and treatment guidelines are followed success in containing and controlling the osteonecrosis has been documented.

· Oral Bisphosphonate therapy is used to control the loss of bone density and prevent pathologic bone fractures in post menopausal women. (Estrogen is required for Osteoblast differentiation).  Therefore the goal is not to increase bone mass but to prevent fractures.  15% of women with osteoporosis develop fractures with pain, disability and some mortality.

· BIONJ from oral exposure is dose and time related.  Rarely seen in patient                     on oral treatment less than three years as absorption is small and accumulates over time.  The disease in oral therapy is rare, (percentage growing with increased number of patients exposed for greater than 3 years) less severe and reversible with discontinuation. Risk increases proportionately with therapy greater than 3 years and every year thereafter. Steroids hasten onset and severity and BIONJ is more common in patients with Rheumatoid Arthritis and Systemic Lupus.

Test – for Risk of BIONJ

· CTX- Serum c- terminal telopeptide (bone resorption turnover marker) – 



$139.00

· Can predict risk related to oral Bisphosphonate treatment.

· Measured in picograms / ml.

less than
100 pg/ml - high risk

 


101-150 pg/ml - moderate risk



greater than
150 pg/ml - little or no risk

· Oral Bisphosphonate therapy less than 3 years most all dental procedures are safe.  Treatment greater than 3 years: if CTX is less than 150, discontinue bisphosphonate therapy for 3 months.  Redo CTX if greater than 150 do dental procedures and discontinue therapy for another 3 months after procedures.

Prevention of BIONJ in Oral Therapy

· Intermittent dosage 2 years on with year off

· Monitor CTX markers - if greater than 150, drug holiday for 3-4 months 


(no increase in osteoporosis risk shown)

· Suggest to Endocrinologist 

· Alternative meds in high risk patients


(Evista, Forteo, Miacalcin)

· Exercise & Calcium Supplementation 

50% of Marx et. al. patients with oral BIONJ the exposed bone sequestrated and spontaneously healed after discontinuation of oral Bisphosphonates for 9 months.
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